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ROUGH TERRAIN CRANE
INSPECTION CHECK LIST
INSPECTION CHECK LIST
Engine Oil
Service/Parking Brake
Radiator
Safety Equipment
Warning Lights & Signals
Suspension
Tires
Wheel
Gauges
Visual Walk-around
Structural Damage
Hydraulic Fluid Level
Hydraulic Hoses
Hydraulic Fluid Leaks
Hydraulic Cylinders
Mounting Bolts
Rotation System
Swing Brakes
Controls and Gauges
Electrical System
Wire Rope
Hook and Swivel
Winch Spooling
Sheaves
Outriggers
Boom Angle Indicator
Anti-Two-Block System

The checklist at left is a general list of
items which should be checked prior to
being put into service for the day or shift.
The operator’s manual should be consulted
to see if the manufacturer has additional
items that need to be inspected.
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OUTRIGGERS

LEAKS IN HYDRAULIC
HOSES AND FITTINGS
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DEFORMED
PAD
CRACKED
EXCESSIVEWELDS

CRACKED OR
BROKEN
KNUCKLE

BENT OR
DAMAGED
BEAM

PLAY IN
BEAMS

A
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The crane outriggers need to be inspected prior to a crane being used. Check for the following
items and any other that the manufacturer may recommend:
Cracked Welds – Check the area where the outrigger beam box attaches to the crane’s frame.
There are several areas which require crawling under the machine. Check other areas such as the
beams and where the vertical stabilizers attach to the ends of the outrigger beams.
Stabilizer Pads – Check for bent or damaged pads. In order for the pads to evenly distribute the
load placed on them, they need to be flat. Also check the knuckle where the pad attaches to the
vertical stabilizer.
Hydraulic System – Check all of the hydraulic hoses, pipes, fittings and cylinders for leaks and
damaged components. Look for excessive hydraulic fluid on the vertical stabilizer cylinder rods
which may indicate the cylinder needs repair.
Outrigger Beam – Check the outrigger beam for dents, bends or cracks. Any damage needs to be
investigated to determine its impact on safety.
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CARRIER
CRACKED WELDS,
LOOSE BOLTS & OTHER
FRAME DAMAGE

ENGINE FLUIDS,
LEAKS, & LOOSE
COMPONENTS

E
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TIRE DAMAGE
& PROPER
INFLATION

DRIVE TRAIN

PROPER
WORKING
LIGHTS

A
S

The carrier section of the crane includes the frame, power train, engine and associated components.
Tires need to be properly inflated per the manufacturer’s specifications. This is particularly important
when the crane is to be operated without the outriggers extended. This is referred to as “operating on
rubber”. Any damaged should be repaired by qualified individuals. The engine compartment should
routinely be inspected for worn or damaged belts and hoses.
The underside of the crane needs to be inspected on a regular basis. An inspection of the
undercarriage should include the following:
• Check the frame for cracks and loose bolts.
• Check all hydraulic hoses for leaking hydraulic fluid and damage. On older machines,
hydraulic hose fasteners tend to come loose, allowing the hoses to chafe on the frame.
• Check all electrical wiring for damage.
• Check the power train for loose bolts and leaking fluids.
• Check the inside of the tire walls for damage.
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CAB AND TURRET

WINCH & COMPONENTS,
WIRE ROPE SPOOLING

WORKING
WINDSHIELD
WIPER

E
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CRACKS & LOOSE
BOLTS FOR WINCH
MOUNTING

WEAR IN
BOOM HINGE
PIN & BOSSES

CRACKS & LOOSE
CRACKED OR
BOLTS IN TURRET
CONDITION OF
BROKEN
FRAME
ROTAION BEARING
GLASS
& DRIVE GEARS

A
S

The general inspection of the cab and turret section of the crane will include the following:
• All glass in the cab must be free of cracks, scratches and other damage which would obstruct
the vision of the operator.
• All controls in the cab need to be clearly labeled with their function and direction of
movement.
• A fire extinguisher is required to be in the cab.
• The turret frame must be checked for cracks and broken welds.
Other components of this part of the crane will be covered in greater detail on the following
pages.
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ROTATION BEARING

Rotation gear
Rotation ring
Mounting holes
Seal
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Holes spaced for
uniform load
Grease fitting

Bearing spacer

Ball bearing

Bearing raceway

A
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The rotation bearing is what attaches the turret to the carrier. The design of the bearing may differ
slightly depending on the manufacturer. The major difference in design is whether the rotation
gear is on the inside or outside.
The turret, which is attached to one half of the bearing, is held in place by the ball bearings only. If
the bearing fails, there are no safety devices to prevent the turret from falling from the crane.
The rotation bearing needs to be lubricated on a regular basis to prevent wear and failure. Refer to
the operator’s and maintenance manuals for directions.
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BOOM & TURRET INSPECTION
Head

Winch

E
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Slide Pads

Welds

Pins & Bosses
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When inspecting the boom and turret section, check the following:
• All welds for cracks.

• Boom extension for smoothness of operation. Any binding or difficulty in extending the
boom could be the result of damaged boom sections.
• The boom lift cylinders and extension cylinders for hydraulic leaks. Check the hoses for
chafing and damage.
• Boom section slide pads for proper alignment. These can be checked by extending the
boom completely and lowering the tip toward the ground. Move the boom tip back and forth
by pushing on it and observing how much the boom sections move inside each other.
Excessive movement requires the slide pads to be adjusted or replaced.
• The boom tip for deformation and twisting.
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BOOM

DEFORMATION IN
BOOM EXTENSION
SLIDE PAD
WEAR
DEFORMATION IN
MAIN BOOM

E
L
P
M
WEAR IN
SHEAVES,
PINS, HEAD

CONDITION OF
JIB EXTENSION

A
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WEAR IN HOIST
CYLINDER
PINS & BOSSES

WEAR IN
BLOCK &
HOOK

When inspecting the boom section, check the following:

• Damage to the boom. Any dents, cracks or other damage to the boom needs immediate
investigation. Because of the extreme stress experienced by the boom, such defects can lead to
catastrophic failure.
• Damage to the jib extension. If the jib extension is a lattice boom design, check the chords
and lacings for dents and bends. Any damage found here needs to be immediately investigated
to prevent catastrophic failure.
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BOOM INSPECTION
A2B CABLE REEL MUST
OPERATE SMOOTHLY

INSPECT BOOM
FOR DENTS OR
OTHER DEFORMED
PARTS
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JIB EARS MUST
BE STRAIGHT

A
S

INSPECT CONDITION OF
ELECTRICAL CABLE

TEST THE A2B
SWITCH FOR
PROPER
OPERATION

For cranes with swing-away jib extensions, check the jib ears for damage. These ears need to be
straight to allow the jib to swing around smoothly.
Cranes equipped with an anti-two-block, A2B, device often have an electrical cable reel attached
to the side of the boom. This reel needs to be inspected regularly to ensure that it is rotating
freely. Also, the condition of the electrical cable needs to be evaluated. The A2B switch
mounted at the end of the boom should be tested to ensure that it will disable the boom extension
and hoist up functions. The chain that suspends the weight from the A2B switch should be
inspected for damage to all links and fasteners.
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INSPECTING SHEAVES
CHECK FLANGES FOR
CHIPS, CRACKS, WEAR

CHECK GROOVE
WEAR

CHECK BEARINGS FOR
WOBBLE, GREASE, EASE
OF ROTATION

E
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150º
CONTACT

MEASURE GROOVE
WORN GROVES

PROPER SIZE GROOVE

When inspecting the sheaves, check for the following:

A
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• Bearing wear and adequate lubrication.

• Flange and groove damage. Newer cranes are equipped with plastic sheaves that are more
susceptible to flange wear and damage. A sheave gauge can be used to determine the amount of
wear to the groove of the sheave.
Sheaves that are damaged can only be repaired per manufacturer’s procedures.

HOOK AND OVERHAUL BALL

Cranes that are equipped with an auxiliary winch and a single part of hoist
wire normally use a combined hook and overhaul ball arrangement. The
weight of the ball should be marked on the ball. The swivel that is located
inside the ball must rotate freely and not have excessive wear. Some swivels
have permanently lubricated bearings while others require regular greasing.
The fasteners which attach the ball to the wire rope and the hook to the ball
need to be load-rated and inspected for damage and wear.
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HOOK INSPECTION
CHECK FOR:

WEAR &
DEFORMATION

CRACKS &
TWISTING

☯ Wear
☯ Deformation
☯ Cracks & Sharp Nicks
☯ Modifications
☯ Safety Latches
☯ Swivel Wear & Lubrication
☯ Hook Shackle Mousing

THROAT
OPENING

NECK

E
L
P
M

WEAR &
CRACKS

BOW

Hooks need to be inspected regularly for wear and damage. Hooks can only be repaired per
manufacturer’s procedures. Wear in excess of 5% in the neck of the hook and 10% in other
areas including the bow of the hook is cause for removal. An increase in the hook throat
opening of more than 15% is cause for removal. Any twist in the hook of more than 10% is
cause for removal. The hook safety latch must function properly and not be removed.
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CRANE BLOCK

Sheaves and bearings need to be inspected as discussed
earlier. Side plates and any additional weights attached to
their sides need to be inspected for loose or missing bolts
or other fasteners. The hook should rotate freely on the
swivel bearing. Check for excessive movement. The
hook shank and nut should be separated periodically and
the threads inspected for corrosion and other damage.
The loss of more than 20% of the threaded area due to
corrosion is cause for removal. The safety latch must be
in place and functioning properly.

WEIGHT &
CAPACITY
OF HOOK
BLOCK
NEEDS TO
BE CLEARLY
DISPLAYED

WHEN NOT IN USE,
HOOK BLOCKS REQUIRE
PROPER STORAGE
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CRANE BLOCK
SIDE PLATE
BOLTS TIGHT

AREAS TO INSPECT
WORN SHEAVE
GROOVE &
SHEAVES
TURN FREELY

SHEAVE PIN
& BEARING
TIGHT

HOOK NUT TIGHT &
THREADS INSPECTED
PERIODICALLY

SAFETY
LATCH

SHEAVE PIN
KEEPER IN
PLACE
AND TIGHT

E
L
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HOOK
SWIVEL
TIGHT

CHECK FOR
DISTORTIONS
AND/OR WEAR

WEDGE SOCKETS

A
S
DO NOT ATTACH
DEAD END
TO LIVE WIRE

MINIMUM OF
6 ROPE
DIAMETERS,
BUT NOT
LESS THAN 6”

LIVE WIRE MUST BE
INSTALLED IN LINE
WITH THE LOAD PIN

Wedge sockets are often used to provide an end fitting on hoist wire rope. The socket must be
installed according to manufacturer’s directions. When inspecting a wedge socket, look for the
following:
• The live load wire rope feeding into the wedge socket must be in line with the load pin on the
socket.
• The dead-end tail coming out of the socket must not be connected back to the live load line.
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ALTERNATE WEDGE SOCKET TERMINATIONS
The adjacent diagram shows
various ways the dead end of the
hoist wire rope can be properly
terminated.
The most common termination for
rough terrain cranes is number 2.
This type of termination tends to
prevent fouling the A2B weight.

1

2
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3
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INSPECT THE WINCH FREQUENTLY
TO ENSURE PROPER SPOOLING OF
WIRE ROPE ON THE DRUM

4

WINCH

POORLY SPOOLED WIRE ROPE
CAN BE DAMAGED BY CRUSHING
AND/OR SCUFFING

The spooling of wire rope on a winch needs be regularly monitored to prevent damage.
Crushing, from spooling problems is one of the most common causes of damaged wire rope on
a crane. The operator needs to monitor the winch to prevent wraps from loosening and
allowing the wire rope to cross over itself. Loosely wrapped wire rope needs to be un-spooled
and then properly re-spooled on the winch to prevent damage.
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WIRE ROPE INSPECTION

PROPER WAY TO MEASURE
WIRE ROPE DIAMETER

MEASURE WIRE ROPE
TO CHECK FOR WEAR

E
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CRUCHED WIRE ROPE

Poor Spooling On Winch

SCUFFING

FATIGUE FAILURE

Poor Spooling On Winch

Heavy loads over small sheaves
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FATIGUE BREAKS

Repeated bending, normal loads

STRAND NICKING

Accentuated by heavy loads

HIGH STRAND

Improper socketing, kinks

The diameter of a wire rope should regularly be measured. When the diameter is less than the
nominal value for the wire rope, its manufacturer should be consulted to determine the
minimum allowable number. One of the primary causes for wire rope removal is crushing.
Wire rope which has been crushed causing permanent deformation needs to be replaced.
Poorly spooled wire rope, which has valleys between the wraps, will cause subsequent wraps
to fall into these valleys, resulting in scuffing. Scuffing normally causes the outer wires in the
strands to break.
Wire rope that is lifting heavy loads over small sheaves fatigues prematurely and results in broken
wires in the strands. All wire rope that is repeatedly bent over sheaves and winch drums will
eventually break due to fatigue. Strand nicking can be a result of lifting loads in excess of the wire
rope’s rated capacity. This nicking occurs when wire rope is spooled onto a winch drum. High
stranding occurs when a strand in the wire rope loosens. This is often a result of not setting the
wedge socket properly. If high stranding is noticed, the rope may need to be replaced.
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EFFECTS OF ECCENTRIC REEVING
Boom
Twisting

When reconfiguring the reeving on the load block, the parts of
line need to be evenly spaced on both sides of the hook to
prevent the block from tilting when picking up a load. Flange
damage to the sheaves can result from operating like this.
The improperly reeved wire rope on the boom tip can cause the
boom to twist. Evenly space the wire rope to prevent boom
twisting.

Unbalanced
Load
on Block

E
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Consult the operator’s manual for proper reeving configurations.

OPERATOR MANUAL &
DOCUMENTATION

A
S

The operator’s manual
is required to be with
the crane at all times.
Along with this
manual, load capacity
charts must be in the
cab for the operator to
refer to. Additional
documentation
includes wire rope
certificates for all hoist
lines and manuals for
special hardware.
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CRANE STABILITY

A major cause of crane
accidents is the crane tipping
over. The principles governing
crane stability need to be
clearly understood by the
operator. Causes of tipover
accidents are:

E
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• Poor ground conditions

• Crane not set up per
manufacturer’s specifications
• Not adhering to load capacity
charts

A
S
C.G.

STABLE

TIPPING

‘C’

‘B’
‘A’

TIPPING MOMENT POINT

‘C’

‘B’
‘A’

Crane stability is based on the principle of
leverage. The crane can be viewed as a teetertotter. The fulcrum, point A, is similar to the
outrigger or tire over which the load is being
lifted. When the leverage on side B is greater that
the leverage on side C, the crane remains stable.
When the leverage on side C becomes greater
than on side B, the crane tips over. The leverage
on side B basically depends on whether the crane
is operating on rubber or with outriggers
extended. When operating on rubber, the
leverage is much less than when operating with
outriggers extended. The amount the outriggers
are extended also affects the amount of leverage
generated. The leverage on side C depends on the
horizontal distance the load is from point A and
the weight of the load. Increasing the horizontal
distance and/or increasing the weight of the load
increases the leverage on side C. The horizontal
distance from point A to the load can be increased
by lowering the boom and/or extending the boom.
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CRANE SETUP

HOOK DIRECTLY
ABOVE LOAD CG
KNOWN
HEIGHT

E
L
P
M
CRANE IS
LEVEL

KNOWN
WEIGHT

WHEELS OFF
GROUND

ALL
OUTRIGGERS
FULLY
EXTENDED

PADS SET ON
FIRM FOOTING

KNOWN RADIUS

A
S

When setting up the crane, the operator should refer to the operator’s manual for specific
directions. Consider the following:
• When operating on rubber, follow the setup procedure and limitations specified by the crane
manufacturer.
• When operating on outriggers, extend them per the load chart requirement.
• When operating on outriggers, crane wheels need to be off the ground.
• The outrigger pads need to be set on firm footings.
• The crane needs to be level.

• The weight of the load and the distance the load will be from the crane must be known.
• The height at which the load is to be placed needs to be known.
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SELECTING A SUITABLE SITE
The first consideration is the quality of the
surface the crane will be set up on.
Avoid recent
fill areas
Do not set up
over buried
objects that
could collapse
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NEVER block under
outrigger beams

Blocking needs to be
adequate to support load

A
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Avoid slopes

WRONG

RIGHT
WRONG

Soils along the foundation of buildings are
often poorly compacted and may contain
drain pipe and other voids. Avoid setting up
in such areas if possible. If such setup is
necessary, use additional floats.
Floats larger than the outrigger pads should
be used under each outrigger regardless of
the type of surface being set up on. Float use
will reduce the pounds per square inch
loading on the surface which helps prevent
the outrigger from sinking.
Blocking under the outrigger beam prevents
full leverage of the outrigger being utilized.
Such blocking increases potential for a tipover.
Always extend all outriggers. Not doing so
can result in the crane tipping over.

The use of floats under outrigger pads greatly
increases the safety of an operation. By
increasing the size of the footprint, the
concentrated load on the ground decreases thus
decreasing the potential for a tipover.
The size of the float varies according to the soil
bearing strength of the ground. Floats need to
be strong enough to withstand the load.
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LEVELING THE CRANE
SWING BOOM
OVER REAR;
LEVEL CRANE
UNTIL HOIST
WIRE IS PLUMB
WITH BOOM
SWING BOOM
OVER SIDE;
LEVEL CRANE
UNTIL HOIST
WIRE IS PLUMB
WITH BOOM
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1. Leveling may take a few minutes, but is very important.

2. Rough terrain cranes typically have a bubble level mounted in the cab to use for leveling the
crane.
3. In the absence of a bubble level, a carpenter’s level can be placed on the turret for leveling
purposes. The level needs to be positioned fore and aft and cross-wise to assure leveling in both
directions.
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4. A third way to level the boom is by using the hoist line as a plumb-bob. This is a very
accurate leveling procedure. The above diagram illustrates it. The boom is raised and the hoist
wire is lowered almost to ground level. A person on the ground directs the operator to raise or
lower the outriggers until the hoist line is plumb with the boom.

CRANE TO GROUND PRESSURE POINTS
SIDE

CORNER

END

Lifting a load over a corner produces maximum ground bearing pressure.
As the boom swings around, the pressure on each outrigger pad changes. Note that the
greatest ground bearing pressure is produced when the boom is located over an
outrigger pad.
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TOTAL LOAD
DIRECTION OF MOVEMENT

STATIC
LOAD

1. When a load is moved,
additional stresses are imposed on
the crane’s structure.
DYNAMIC
LOAD

2. Newton’s first and second laws
of motion state basically that a
body at rest wants to remain at rest,
and body in motion wants to
remain in motion until acted upon
by an outside force.
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STATIONARY

LOAD
STOPPED

A
S

Total Load = Static Load + Dynamic Load

3. To start a load moving either by
hoisting, booming or swinging, a
crane has to exert an additional
force. How much additional force
imposed depends on the weight of
the load and how fast it is moved.
Loads started and stopped slowly
do not exert as much stress on the
crane as those which are moved
rapidly.

GROSS LOAD

Gross Load =
Net Load +
Rigging +
Wire Rope +
Block +
Boom Attachments

Net Load

1. All crane load charts are based on the load comprising everything that is hanging from
the tip of the boom.
2. All of the above items listed need to be included in the load calculation.
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AVOID SWING OUT
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STATIC
RADIUS

INCREASE IN
RADIUS DUE TO
SWING OUT

When a load is swung rapidly, it swings away from the crane. When this happens, the
distance from the load to the tipping moment of the outrigger increases thus increasing the
leverage of the load. If a crane is at its maximum capacity for a given load radius, the
crane has a potential of tipping over. Loads should be swung slowly, to prevent swing-out
and to maintain control of the load.
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AVOID SIDE
LOADING

A crane’s boom is designed to lift loads vertically. Any
side loading has a negative impact on the boom and whole
crane. Side loading can be a result of wind or attempting
to drag a load by swinging the crane. Although not very
apparent, wind can cause excessive stresses on the crane.
Wind on the boom itself, especially if it’s extended fully,
can contribute to a tipover. The operator must stop
operations if wind becomes a significant factor. When to
stop operations is left to the judgment of the operator.
The wind pressure on the load can also add side loading to
the boom as well as loosing control of the load. Tag lines
may be necessary to help control the load but should
never be used to pull the load around.
The boom is very susceptible to side loading damage and
needs to be above the load at all times. Tilting up panels
are a common cause of side loading. When tilting up a
panel, the load line must remain vertical at all times.
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LIFT REQUIREMENTS
•The Big Picture
•Assessing the Load
•Rigging Requirements
•Assessing the Pick Area
•Assessing the Placement Area

The Big Picture. An operator should
take a moment to study the area in
which he will be working. Look for
power lines, obstructions, vehicle and
pedestrian traffic, ground conditions
and other potential areas to avoid in setup.
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When assessing an load, the operator must know the weight. Along with weight, the load’s
center of gravity must be known in order to rig properly. Also, the load’s structural
strength must be assessed to ensure the load will not be damaged during the lift.
The type of rigging required needs to be determined. An operator needs to ensure the
rigging is equal to the job.
Where the load will be picked from and where it will be placed must also be determined, so
the crane can be placed such that both picking and placing of the load will remain within
the load chart.
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LOCATING THE CRANE

Be aware of all the items listed in determining exact placement. When a load exceeds 75%
of the rated load capacity, the lift is considered a critical lift. Before the lift is attempted,
make a dry run to verify the crane is adequately located and the lift remains within the
parameters of the load chart.

• Ground Stability
• Obstructions
• Power Lines
• Load Travel Path
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POWERLINE CONTACT

Q

Q

Required Clearances

DANGER ZONE

50kV
50 to 200kV
200 to 350kV

DANGER ZONE

Power Lines

Q

Q

Q

Power Lines

10 ft
15 ft
20 ft

Minimum clearance requirements need to be
observed. It may be necessary to a have an assigned
spotter watch the crane boom to ensure that it does
not enter the danger zone, as electrocution is the
number one cause of death involving cranes.
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Q

Q

A
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HIGH

VOLTAGE PATH

LOW

GROUND IS
ENERGIZED
OUT FROM THE
CRANE

The operator should remain with the crane if at all possible until the power company indicates
it is safe to leave the crane. This is because the crane components could be at different
voltage potentials, and touching parts of the crane could result in electrocution.
No one should be allowed to touch or even approach the crane. If the operator is
unconscious, no attempt should be made to rescue him until the power company indicates it is
safe to do so.
If the operator must leave the crane due to fire, he should shuffle to the edge of the platform
he is standing on and carefully jump to the ground. It is important that he lands standing.
Once on the ground, shuffle away from the crane.
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MAKING A LIFT

BEFORE ATTEMPTING A LIFT, GATHER ALL
NECESSARY INFORMATION ABOUT THE
LOAD AND REFER TO THE LOAD CHART TO
DETERMINE LIFT CAPACTIY.
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DETERMINING LIFTING CAPACITY

A
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• Calculate gross weight

• Determine maximum radius
• Determine maximum height

• Refer to load chart to determine if lift
will be within the crane’s capacity.
Gross weight, maximum radius and maximum height of the lift are required in order to
determine if the crane is capable of making a lift. When these three pieces of information
are known, the crane’s load chart is then consulted to determine if the lift can be made.
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TYPICAL LOAD CHART
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CAPACITY CHART

RANGE CHART

OPERATING AREA CHART

FOUR BASIC AREAS OF A
TYPICAL LOAD CHART

INFORMATION AND
OPERTATING INSTRUCTIONS
INFORMATION

INSTRUCTIONS

Most load charts will have at least 4 basic areas of information. The capacity chart
provides the lifting capacity for a given boom angle and boom length. The range chart
is useful for determining whether the crane will be capable of placing a given load at a
specific height. The operating area chart indicates any lifting restrictions based on the
position of the crane with respect to the carrier. The notes section of the load chart
provides important information regarding the crane’s operation.
The operator is responsible for being familiar with and capable of using the load chart.

25

RANGE DIAGRAM
60
40

HEIGHT IN FEET

80

USED TO DETERMINE
APPROXIMATE DISTANCES
FOR PLANNING PURPOSES

20
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1. The range diagram shows various boom tip heights based on boom length and radius.
2. This diagram is useful in determining if an individual crane will have the lifting and
range capacity to make a particular lift to or from the top of a structure.
3. Using the diagram in pre-planning can prevent a crane from being sent to a job site and
inadequate for the job.
4. Note that there is an arc for each boom length section.
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RATED LOAD CAPACITY CHART
LOAD LOADED
RADIUS BOOM
(FEET)
ANGLE
10
67
12
62.5
14
57
16
52
20
39.5
25
17
30
35
40
45
50
55
60
65
70
0

27FT
BOOM
(LBS)
17,900
15,400
13,700
12,300
10,000
7,600

6,000

LOADED
BOOM
ANGLE
74.5
71.5
68
64.5
57
49
37.5
21

0

38FT
BOOM
(LBS)
16,100
13,900
12,200
10,900
9,000
7,500
6,300
5,000

3,800

LOADED
BOOM
ANGLE
78.5
76
73.5
71
66
60
53
44.5
35
22

0

49FT
BOOM
(LBS)
14,900
12,800
11,200
9,900
8,200
6,800
5,700
4,900
4,200
3,500

2,400

LOADED
BOOM
ANGLE
79
77
75
71.5
66.5
61
55
49
42
34
23

0

60FT
BOOM
(LBS)

11,800
10,400
9,200
7,600
6,200
5,200
4,500
3,900
3,300
2,900
2,500

1,550

LOADED
BOOM
ANGLE

71FT
BOOM
(LBS)

79.5
77.5
70.5
70.5
66
61.5
56.5
51.5
46
40
33
23.5
4
0

10,000
8,800
7,200
5,800
4,900
4,200
3,600
3,150
2,750
2,400
2,100
1,750
1,100
950

RATED
LOAD
DEDUCTIONS
(LBS)
DOWNHAUL
WEIGHT = 150
ONE SHEAVE
BLOCK = 200
TWO SHEAVE
BLOCK = 355
STOWED
JIB = 500

1. A typical load capacity
chart shows the radius in
the left hand column.
2. Corresponding to each
radius, subsequent
columns to the right show
corresponding boom angle
and boom length.

3. If a desired radius falls between two radii shown on the load chart, the next longer radius
must be selected and the associated capacities used. For example: If the boom length is set at
38 feet and the measured radius was 27 feet, the maximum lifting capacity will be 6,300 lbs.
which is associated with a 30-foot radius. It is not permissible to estimate a capacity for a
radius of 27 feet.
4. The boom angles shown on the chart are for loaded booms. When setting up for a lift where
the boom angle is to be used as the means of establishing the radius, 2 degrees should be added
to the load chart number. As the boom is loaded, it will tend to droop somewhat, and the added
2 degrees will compensate for that droop.
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RANGE DIAGRAM EXERCISE

10’

3’

Final load location

8 ft
HOOK
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30’

LOAD

6 ft
4 ft

15’

(Not to scale)

4000 LBS

A 4000 pound load is to be placed on the top of a roof. The above diagram shows
the building configuration and the position at which the load is to be placed.
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The overall load height is 10 feet. The distance from the center of rotation to the
stabilizer pad is 8 feet. The actual distance for a specific crane can be found in the
operator’s manual. For this problem it is assumed that the stabilizer pad can be placed
against the base of the 15-foot porch. Used the Load Capacity Chart from the previous
page for this problem.

Making the Calculations

Step 1: Calculate total gross load including deductions
Load
= 4000 lbs
Load Deductions
= 700 lbs
(1 sheave block, 200 lbs; stowed jib, 500 lbs;
rigging & hoist line is consider negligible)
Total gross load

= 4700 lbs

Step 2: Calculate minimum boom tip height for this lift.
Building height
= 30 ft
Load & rigging height = 10 ft
Hook height
= 3 ft
Minimum free line
= 5 ft
Minimum boom tip height = 48 ft

1. First, calculate the total load to
be imposed on the crane.
Remember to include any load
deductions along with the net load.
2. The next step is to determine
the minimum boom height required
to make lift safely. In this
example, the building is 30 feet
tall. The load with rigging requires
another 10 feet. The hook and
associated hardware is 3 feet, and
we have determined that we want
at least 5 feet for free operating
room. If the crane has an anti-twoblock device installed, an
additional height will be required.
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RANGE DIAGRAM EXERCISE
Step 3: Calculate Minimum radius for this lift
Center of rotation to stabilizer
= 8 ft
Stabilizer to edge of building
= 15 ft
Edge of building to load center
= 10 ft
Minimum radius

= 33 ft

3. The third step is to determine the
minimum radius at which the crane can
make the lift. The closest the crane can
get to the building is 8 feet, the distance
from the center of rotation to the
stabilizer pad. Next is the 15-foot wide
porch, and added to that is the 10 feet
from the edge of the building to the
center of the load.
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BOOM TIP

Drawing the Solution
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STABILIZER
PAD

BUILDING
CORNER

1. First, draw a horizontal line at 30 feet high, the height of the building.

2. Next, draw a vertical line at 23 feet of radius, which represents the side of the building.
The intersection of these two lines is the corner of the building.
3. At 33 feet of radius, draw a vertical line from the top of the building upward. This line
represents the center of the load and where the hoist line needs to be in for placing the load
on top of the building.
4. At 48 feet high from the ground, draw a horizontal line (the minimum boom tip height)
that intersects the vertical line representing the hoist line. The intersection of these two
lines is the lowest point the boom tip can be placed and still make the lift.
5. A line drawn from boom hinge to boom tip point shows the minimum boom angle and
also show how much clearance the boom has from the edge of the building.
6. The next thing to determine is the length of boom required. This is figured from the
boom length arcs. In this case the 49-foot boom length will barely meet requirements.
Checking the load chart for 49-foot boom and 35-foot radius shows a lifting capacity of
4,900 lbs. The total gross load is 4,700 lbs. Therefore the lift can be made, but will be
considered a critical lift which requires that all of the lift conditions be checked and verified
by an additional person.
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HAND SIGNALS
Correct and clear hand signals are importance to avoid misunderstandings which may lead
to an accident. Always use the standard hand signals.
When working at night, a reflective orange glove is useful for making hand signals more
visible.

DOG (HOLD)
EVERYTHING
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EXTEND BOOM
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LOWER THE LOAD
WHILE RAISING
THE BOOM

RETRACT BOOM

RAISE THE LOAD

RAISE THE BOOM

LOWER THE
LOAD

LOWER THE BOOM

EMERGENCY STOP

RAISE THE LOAD
WHILE LOWERING
THE BOOM

SWING

STOP
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MAKING THE LIFT
The following points are only a few of the things the operator must consider when
preparing for and executing a lift.

Review the lift scenario with the operator, riggers and signal person
Attach taglines when necessary
Position signal person within visibility of the load and operator
Begin by lifting the load slowly
Re-check the boom angle indicator to assess radius increase
Keep load as low as possible when moving it
Swing slowly to avoid swing-out.
Avoid erratic booming
Follow signal and stop operation if uncertain
Lower load slowly
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CRANE SAFETY

Avoid two-blocking the crane.
Do not leave the crane with a suspended load.
Rig the crane with sufficient parts of line for the load.
Always have a minimum of three wraps of cable on the drum.
Monitor the winch to make sure it is spooling correctly.
Do not lift loads above personnel.
Lift one load at a time.
Maintain correct electrical clearance.
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TWO- CRANE LIFTS
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There are occasions when it may be necessary to lift a load with two cranes. These lifts
should be done with experienced crane operators and under the supervision of an
experienced signal person to coordinate the lift. Each crane must be set up properly, and the
load weight imposed on each crane must be accurately determined.
When the center of gravity of the load is at its physical center and each crane is lifting at the
same distance from the center of gravity, each crane will be supporting the same weight. If
one crane is closer to the center of gravity than the other, that crane will be holding a greater
portion of the load.
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Based on the location of the center of gravity and where the cranes are attached to the load,
when the load is tilted, one of the cranes could easily be over loaded.

When a load is lifted with a beam and all the load
attachment points remain in a straight line as the
beam is tilted, the loading on each crane stays the
same.
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TWO- CRANE LIFTS

A

B

A

B
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When the load is lifted by a beam and all the load attachment points ARE NOT in a
straight line with the crane’s attachment points, one crane may become overloaded. If
crane A lowers its end and the beam rotates to the left, the loading on crane B
increases because the horizontal distance from the load’s center of gravity to crane B
has decreased.

A

A
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B

B

The load on crane B is more than
the load on crane A because the
Center of Gravity of the load is
closer to B.

If the load is tilted as shown, stress on
crane B increases.

When lifting an object which has its center of gravity not in line with the two
attachment points, the weight supported by each crane will change as the load is
tilted. Care must be exercised to prevent either of the cranes from being over loaded.
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TWO- CRANE LIFTS
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When moving a load with two cranes, both
hoist lines must remain vertical. The lead
signal person needs to monitor this and give
the proper signals to the operators to maintain
vertical lines.

When lifting a load with two cranes, it is very important that both hoist lines remain
vertical at all times to prevent one crane from pulling on the other. When maneuvering a
load, it is easy for one crane to pull on the other without the operator’s awareness. To
prevent pulling from occurring, a monitor for each crane may be required to keep the
hoist lines vertical.
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Lead Signal
Person

Coordinating a two-crane lift is critical to completing the job safely. One person needs
to be designated as lift coordinator. This person is responsible for conducting a pre-lift
meeting with all operators, signalers, and any others involved with the lift. The
coordinator may function as the lead signaler also. He needs to stay where he can
observe the load during the lift as well as be in direct contact with each crane operator.
Any additional load monitors need to be in direct contact with the lead signal person as
well. When radios are used for communicating with all participants, a channel needs
to be reserved to prevent outside interference and possible confusion.
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